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.A;-E fﬂﬂpfﬂﬂnmg f.:a- ThE Rﬂﬂf
iild or renw:iein Imme? ' iﬁﬁ f ﬂ‘l
 Before you start, consider the 0 B

inipict afcmsm.rctmn on '_ : Mﬂtter o e
-pfamﬂ ; AT ;

. H B A P T nﬁmnbedumagedurkﬂlgdb}r
Tmss and shrubs contribute awﬂéut;hrletyqf mmm biv:l:lw-_. :
mPrﬂpeHy values hg,.reuhmasmg ties, e practices lead to obvious
appearance, reducing noise, ' injuries such as broken branches or

- torn bark. Open wounds of this
cuiting energy costs, scregring - o deplete a plant's energy W’-l'ﬂﬂ‘?%}lcﬂ

 unsightly views, and "”f“fﬂ-l’]'!g - provide entry points for insects, urlm.‘
 songhirds and other wildlife. -~ discases suchas cak will. | & 4o
'Unfﬂriumfefj wlants meant fo SRR
be part of a homee's permanent .

landscape offen are needlessly
.:_in}rmged or killed during .~ :
‘construction. Careful planming. .
and coordination with a free-
mre spem;:mhst ﬂﬁi‘f your builder
can reduice 'dunmgg and saue yuu g
Mg ﬂﬂgu,r.sh and E.'.:'pfﬂ.if of

Irmfmg ar remuﬂmg m;umi'
pl'anls :

: Thm puir!;m.!mu r:xp!:rms
 soiie Hings that fandowiers s
“can do to minsnize the rmpnr:f Sl
of constructian. on frece. T ey
“describes landscape prpte::hun
plans, special construction
mtqcim:quss, SErupmms of dlm- i

gf.",ﬂmi I'rmtmguistmtegms_ e e e : i
'Am!ﬂugﬁﬂremﬁimmhﬂﬂ e A dgmm!u:me&prnmc{eafm:m{rgiﬂ
'Pﬁﬁfnm{fﬂﬁ:&ﬁm ETEE‘S;:I'!: ; ::‘mimiﬁﬁ'“muﬁf# o . —
L. oo Dalow fis L] :
-I'I'f.'.i'ﬂ can .Ewﬂpphﬂf f":" pmmr:ﬁmg wa:hhmnreaknuwn mu;edrlp.l'-'ne alree’s mt_s.yslamminlhe bop. thm :
Ehml's PR R R ---'.-mrufmiLiai‘bdm;-rcthanhalEism s
S e PSR ‘Iﬁawamtdam:;c,hnwmer,nﬂm  the top one fool, The part of this root
T e S B T T 'n;mn.u'ﬁhrddenun erground. Roots - systerm in which construction damage
Lo are one of the most vital parts of a tree, should be avoided is called the
R S p e B e S They are: respunsﬂblemruulﬂ&ntmd ¢ 'Prhla:ted Root Zone {(PRZ).
m_.- i .e : 1 - ; - .. '-'.';-'watbruptake EMTE'E‘IEEEF, memmmnmm“m,tﬂ ok 2
_ SN TR S5 S anchor the plant Hecausethqy’arems 1denhlytheFRImtcrdeﬁI|euasﬁm _
e e e - important, it is critical that you pn:rtect “dripline”—the area directly below
MR e e '-'Imtétmfhemﬂiepathnfmm}rm thehanchesnnhetmefﬁgu:em -
T R R S L e e e ~ Howsver, manjrnmts.utend beyond

C R B TI'-E'EE are-ne-verthesame shage : melﬂngtaﬁtbranchﬁa d:sﬁmeaqual
£ bﬁhwgrmm;asm&].rareabwe,mu i mrm:-urnmreum&stheheughtﬂflhe IES

T U is difficult to predict the lengthor . tree. For this reason you should. -

e S lun:ahnm of their roots. However, we protect as nmchtrft:he area beymd th-r.-

i A t]}alappmxlmalelj.r 593 pement of dnphneaspﬂmble :

- . 1 -
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- Figure 2. H}Et.'rfﬂ:nl‘rnnt n‘rﬂkm.
another mediure used 1o appraximate
a tree’s PRZ, [s the distance from the

“tree trunk eqmucr 40 percent of the
treg’s helght, This method is more

| appropriate where bronch

- height 504"

= éritical root radis.

Pratected

. Rmt zﬂm 2 -. " i e
PRZ)  ~ye

Unfortunately, on most sites space
is limited and this rule must bebem
Just how close an activity cancomie,
without seriously threatening the
survival of a tree depends upon the
species, the extent of damage, and the.
- plant's health, Some healthy trees can

< survive after losing 50 percent of their

roots. However, other species are

ectremely sensitive o root -:ulH:ng,.
even outside the dripline,

= Table1 shows the relative sensi=

- Hivity of various tree species to root

digturbance. If possible, disturbna’ .

B of the roots
within the d.nphn-e for any trec,
_pmlnv:t intermediate species to the.

- dripline, and allow extra space beyond

the dripline for qelmmregpecm ‘For
all trees, avoid needless or excessive .

_ damage. A qualified tree-care spe-
cialist can help you determine how
much root interference a parm:ular

' trée can tolerate,

When dmbng ﬁith trees that have

beﬂn gmwmg An thnf{rres.t il lhat

imappmach called the “eritical m-n!

- Cradins” is mn:-re accurate than the- :
* dripline method for determining the

PRZ. This is particularly true for -
columnar trees and for those w hEre
mmpaﬂm:rn hag redm:ed the camp].-'
aprea-u:[ .'
To ca]cu[ale mh:‘:al root :r.a-l:huﬁ,,
estimate the tree’s height and m.ulhplj.r

by 40 percent (0400 The resultis the

approximate distance from the tree -

trunk in-which a critical amount of the'
: trnau:-'s roots may be found. Whenever

ible, isolate this area from com-.
shruction dmturbance and trw itag
the FEZ (Figure 2). :

o '_'E&ndsj:',a_npe Keepi
builder-may be able to shift the
- lacation ofa building, utility line, or

TRl

1 -Pmn".

IS Anead:

":t"u::u ]i aave time and monsy if }'ﬁu

developa lundampepmlemun plan

. before consteuction beging, Carciul
-‘R]anmng will help you avioid the
expense and heartﬂchnaflal:ﬂrmpalr—

ing or removing trees located too close
tﬂmmtrufhﬂn activities. -
- These steps will help you create a

- sun:mmful ]ands::upe protection pE:m_

% ‘l'.- Mnrlt.camtrurﬂpn Zone

 boundaries.
Gl:-tam a complete set l:leLt'E

a-develnpment plans, including the

1t proposed location of buildings,-
-~ driveways, sidewalks, and utility

hnu:ry Ask the builder or archibect o

i mri-:areas where En:-avj' equipment
v Mllb&usﬁl whére soll will be.

permanently added or rernoved and to

what depth, and where fill and
- building materials will be !Emp-ur.m!}r
stockpiled. Use & measuring tape, -
- stakes, and string to lemporarily mark
 the boundaries ﬂf mmlmctmn actm-

na.l'uralt}r have a narrow g:mwm hal:ut, 'hﬁ m'l the SIE{‘.‘

G2 lnvenfnrf trees .

" on the site.
' Fecord the location; size, and

' healthof each tree. Wilted leaves,

broken or dead limbs, trunk rot, and

thin lnpﬁa.teallmg;ns of stress. Trees
- that are overmature, d:ipla].-'puur i
' fﬂmlean hEH‘l-"JJ}? over future build-
ings, or have severe insect or disease *
'-pmblems LFLgl.rre 3} should be marked
“for remaval prior to'construction.
- - Alzo mark trees that need pruning (o
\ make room for future !'ll:ru:;_ﬁ.trgs and

construction equipment.

3 '*'sélecr the trees

~to be surm:l.

- Examine the site farelull}r amd -
note how each tree fits inta the future
in mind that the



Table 1. Tree Characterlsties =

Species. | " Root | Sail 1 Edd pH | Mature * Matiire “ Hazard Damage- | Landscaps
i Saverance® | Compaction memnl:cg Tree . Crown, CTree | Causing | Walue**!
.+ | EFHoading®| " | Height- Spread | Rating*” | Roots
o il '_ | (feerd® fest)® | : ;

E: R TR
[estemrescodar | Tokeranc

Iﬁtm:nm:i-ite

| |
E: ia i | Fe el | LT 1
“__Im—_—

LG |..._ g [ sgera

I:-crlt =--|. wfleelree Int e-:i.a

NumbEFs in cohmin headlr-gs -:me::pmd mmmmmrmm me “Larget {e . ahause, a sidewalk, or olher lrfea}milhagtm':. A

reference secticn hagh lree;al.-ng daes not bmply lha.t the tree will abways fail,
Values in parentheses l"l“-““ﬂﬂ “‘r'-‘i‘-l"-hﬂﬁ or technical E'I"-“WI'*' : - **Landscape Value refers to the relative valise of each speciesin
Copinigng .- 0 Cadirnesats based on hardiness, orm, color, growih habits, Tloweri
*Hazard Trie Rating refars 1o thie relative potential for a I.r-lm to: - and fruiling Characteristics, structural strength, longevity, isect

‘becoms hazardows. Fos a tree Lo be considered hazardous, ¥ potential 'dumas-n remtm:'a, matenance reguirements, and general desirability.
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'dm"lj'l"l"ﬂ!r'r A!rhuug’h]acal ::-rd.Luam:ei R | .
difter, driveways and utility Dinieg 20 2 T e 3
dnn’m{va}'s have’ tﬂ]:ﬁz__sl'rm;ghl and

homes doi't always have tobeinthe 0 0
centerof the ot (Figure 4}, Fihe PRZ. .~ ©

af a bree fallsinside the construction AR e 2
:?}ﬂﬂl'."-.. you EhclLlft'l ms]_}. ¢mﬂdﬂ_ Lty .I.. ..- i ._: : 135
chmgmgtﬁbﬁngmaldeﬂgn, aﬂdmg e A i
profection measiires, or rems:-vmg the --’_. R Ny s
tree'l::ehmmye-trucllbn begl.nﬁ. T ;
it

e e T e iel b Fl'gr.rm.-l Ccrrﬂu‘lrpfﬂm-mgm am‘dme
SR e P R R e L R e Creation of Rarordots :rnﬂrwﬂmsm:ﬁ
AL e T e Z-.,,_:- asdmmgen'jrecskac{::;ﬂtwcrmemuhe
e e A e e Mﬁeﬂrdm@émmhrw

' Flgure 4. Youmay beé.h%‘éa'shw:-
<o traes b siling Uhe DEw.
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4. Protect the trees
- you pkm to save. .

Develop a map with the ’m:llder or
_ architect showing the location of trees”
to be protected and the safest route for =~

access to the i:uulh:lmg sromicy They
install bright orange polypropylene

fencing and post “Off Limits” signsat -
the Fﬂlailhehees}fﬂu plan to save -

: (Figura 5). Your printary objective is
to protect delicate root systems, so

- provide your trees with as much space
as possible, Make sure all comstruction’
workers kniow that nothing inside this

area is to be rakéd, cut, stored, or
\ _otherwise disturbed. A landscape .
- protection contract signed by the

builder and all contractors will help

ensure compliance, Take several
.photographs of the site before con-
striction to document the
. ‘protection methods used and the
mnﬂltmn ::IIJ.'I.'u:i:-.i":dunt trees,

5 Frepnre the trees
for construction
disturhnnc&

:  You'll boost your trees’ cha.nc-e for
5u1".r:1.ral if you mike sure they're as
vigorous as possible before construc-

tion 'I:reg,ma. Regularly water the trees

if rainfall is not adequate. - Fertilize
themn i s0il tests or deficiency 3'_'.I'I'I'I-[."- )
foms’ uﬁ:lh;'atb theya:cnutrl.ent o
*stressed. (For soil test information,

contact your county extension agent or

- call the University of Minnesota's Soil
 Testing Lab at 612-625-3101.) Prume
branches that are dead, distased,

-hazardous or detrimental to' &'u:} ;

: p]-mt's riatural form.

6. Monitor the
- construction prncess

Visit the site regularly and mspact
“the trees. Your presence alerts work=
. ers of your éoncern for the careful
* treatment of the trees. Should damag;ﬂ
hES nccur,hegmmpws a5 SOON a5 Pos- -
- sible. Emmedmtci}r infoim the builder
- of any violations in the landscape
protection contractand ph{rtﬂgl'aph

F.!gur-_- 5 Pt up fEFP:'l!'.‘-fJﬂﬂ':il'gﬂ'i around

trees oL wort to seve L olert coMatruc-.

tiok waorkers to darmage potential <

i thednmse Damage pErlﬂihEEbhnuld

be based on the a ised value of
each plant as described in L;-mismpe
Tree Valuation (Minnesota Extension
Service publication NR-FO-7026).
Insist that protective fences remain in
. place until all construction um-]-:em
hﬁ‘i-"'E' left the site,

" 7. Make a final
i‘mpecﬂun of the site.

Aitqrmnslmctmn has I::ﬁ'n L
completed, evaluate the condition of -
the remaining trees; Look for signs uf'
. damage or stress: It may take several
. years for severe problems to appem:,_, L
Careful monitoringand preventive
treatment {e.g. wmenng} may help

minimize damage

S



6.

MI'HHHI'IE the
I lmpact of.
Construction
Acnwnes

An ad-rhtmn o pmfrz:hhg the PRZ,
there are cther ways in which you can
reduce the impact of consbrction

- activities om vour trees. Some of these.

are rehhve]g slmpla, others can be
- extremely expensive. 'IZ'_'ilrvE'fuII_'|.r
~ comsider the Jmpnrtam:eufeach bree t-::l
the fu ture appearance of the site and
consult a tree-care specialist before
- deciding whether prm-ecmre measurﬁ
Are w-:u'tll the cost. et :
s TE ELEAEI'HG
\ When you remove a large number
‘of trées, you exposa the remaining
]:ianlz to new conditions: Sudden
. incTeases inamounts. of sunﬂg]_lt and

wind will shock many of your trees. It

is not uncommaon bo find scorched
- leaves, broken branches, and uprooted
: trees after a site is cleared. Although -

some of these ]:rmhlemﬂ are tempo-
. rary, they may compromiss tree health
. when coupled with an:l-:lll:l{mal COm=
_*:l'n.u:-hnn damagea. - :

“You cam avoid sum and wn'n:l

stmas by saving groups of trees rather

¢ Flgure ﬁ. Araot systemh'rdgewﬂma:
protect fresy in the;.?ﬂ'mufmr.m:trm
I."th'dEi oy ;

than individuals. When possible, @~

remove the unwanted plants in winter

~after. t'.h.eleavea have fallen. Dormant
. plants are less E-lISEEPth]E‘ tn- damage,

and Frosen ground helps protect roots.
Bulldozers should not be used to

- remove reas near pl:an'b} to be pre--
served.” Heavily wooded sites should

be gradually thinned over two to thres
- years to reduce removal shock on

' Temaining P]zlrll:s This is espmallgr

impartant in dense pine, spm::e,. or fir -~

torests. .

's'mt DAMAGE
- Soil compaction is the single
Jargest killer of urban trees. TI'EEI'-::DIS

* need! loose soil to grow, obtain oy

gen, and absorb water and nutricnts.
- Stockpiled building materials, heavy
- machinery, and exeessivie foot traffic

* all damage soil striscture. Lacking

- good soil aeration, roots suffocate E:I'u:l
tree health declines.. ©

Prevent soil compaction by
carefully selecting storage areas and
traffic routes (the future driveway isa
- good choice for both) and installing
protective fences and signs. [fyou
can’t rerodibe Eraffic. install root systam
bridges (Figtire 6) or spread several -
-inches of wood chips on thesodl
within the PRZ. Heavy mixing trucks
can be I:ept t}ff tree Toots b;.rTran5purt-

ing conerete from the: truick I:Im:mgh

CONVEVOr pipes. i _
Improper handling or disposal of

- materials nsed during construction

alsorcan harm roots. Fm'ﬂ-:amplu::,
wood products treated with penta-
chlorophencl and ereosote can be -

- deadly to tree roots; CEA-treated

timber {greenish color) is a better :
alternative, Ask the builder about the

‘materials o be used on the site and

read product labels. Chemical spill -

.~ damage can be prevented by filling

gas tanks, cleaning paintbrushes and
tools, and repairing mechanical
equipment well cutside tree FRAs.
Insist that all bullding debris and =
chermical wastes be havled away for

- proper disposal, and not burned or

o

s ]:ruﬁad o the site, -

Finall_f, avold changes in soil pH

3 {a-:idit}rl Increases in pH are partl-:'u-_ :

larly dangerous [0 many species
(Table 1). Alkaline clays or limestones -

should not be used for fill or paving,
“and comcrete should be mixed ona
" thick: plastic tarp or outside the site.

Mixing trucks should never be rinsed

outon EhE site.

i

-GRADE cuh NGES'

Moving: largeamauntﬁuff.m]

: within the PEZ. usually kills a tree.” -

Emept where absolutely necessary,
‘avoid dmptms bor bl matuaral

- eontour of the siteor shift th-em well

outside the PRE,
Soil additions mmpa-:l thee 503l

' a.n‘.mml a breg and often raise HIE wal.er_

table. You may be able to protect

' cum]:mchun-tvr.rln.mnt trees (Table 1)
' from additions of six inches or less of

s0il by using a'porous fill within the :

- PRZ. Fumua-ﬁllmnhtmml&by

mixing o part loam, ome part coarse,

: sanﬁ.and one part shredded bark

- Degper fills require more expen-
5ive“measure:;. Aretaining wall -

: bﬂ_',"mhi the PRZ may ]:l-mteﬂ-sumg £
. trees (Figure 7a). These walls preserve

2 much of the original root system and
- redirect excess water away from
sensitive plants. Your tree-care

ialist may suggest other, more £
elaborate measures for profecting trees
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thak tnus-t be mvered WLthEﬂ1 r:h:nae. tu:r
“the trunk. However, as a genﬂal rule
it is best to Temove trees that?muldhe
“buried by 24 inches or more ﬁff:il
arm:.nu:l - base. SRt
- Cutting the soil away Fn:rm altres

i re'mmrns vital feeder roots, eliminates
nutrient-rich topsoil, and often il::'wers
" the water table. Damage caused by -
shallow cuts (less than bwo inches) at
least three feet away from the base n-j

the tree may be minimal, butstill can

be a shock to a tree's vigor. If pos-
sible, avoid making the cut during l'n::'t.
dry weather; water the tree (undis- .
turbed portions) before and aftersoll
remnoval: and allow only hand digging
inside the FRZ. A shallow layer of -
mulch (pine l]EE'dlﬁ.. woed chips, or
coarsely chopped twigs and bark} and
clean root cuts will help wound

closure and regrowth. Deeper cuts |

wnhm the Toat zone vn]lrequu'e

F;lgurr.?. Hl}-:ruc.hmrgﬂhegmﬂe mtﬁm iy
SR ragt Boire, LSe FEl

a3 mech of thewfgmu.rg-adea:paﬂfbre

ﬂ..'lba:kﬁ'ﬂuﬂgfﬁ.l cuumg.

-mmlmcﬁl:m u-f a retmm

wall tokeep .~

; e

; b Ay LY :
ngwailni:fi
clm.ﬂ,r tha.n thE ||n'nt l:lf the P‘RE
{Figure'?b} e

EIC# Vﬂﬂﬂﬂ

s mu-:hasdﬂp-ementaia tme'a

zoot system could be cut during .'ché'
installation of a naﬂr‘n;.r

ul:l.'lll'_l,-' line..
This reduces water and nutrient
“uptake, and may mprqmm-:-the

stability of the kree. IF it is not 'pms-.h-le

to relocate the lih]lt}' line putsiﬂ.e the
tree’s PRZ, yhucanreduce roat

- damage by.as much asi&pﬂmtby

tunneling under the tree's root sgrst-em_ .
 (Figure 8). When di :
: nearﬁl‘ree begin hmnehngwhmwu

f qn:mmtermtﬁlargerlhan ﬂnc:irmh Irl

atrench

diameter. -

Trenching for bu.:lﬂmg'f:mndn
tions also. pwasadan,gertc-nmr‘bx
l:rgﬂﬁ_ Al&taugh m:-mftmus-ad in

P ¥

.2 i e P

ﬂ, Fﬂa:mm:sﬂmm
when laying utility limes !:;.-' temine
7 rather than trenching.

Mitme-mta, pucst.sy pllmg;: oT ]-bmams

- | sometimes can be substituted fn-r

ﬂ:rundahnn walls and footers on -

~ homes {Figum?} E*ril!mg single hulea
as appased mruttmad.aegtmhﬁ 2k
mmh:.rmtiwlmm i i
 For all digging operations, insist.

- that exposed roots be cit cleanly to-
prumntﬂ quick wound closure and.
tiom. Vibratory plows, chain

¥ trenchers, and hand tm!s do a better

Ju:ﬂ;r al tl‘us ll'lan hul]dﬁmmmdhm:k—

-

ngrt!l rwcmmmze ti:, £h
trees peor foumdertions by poits,
il or oeams et Fasioion.

L L -
o



]'IIJE‘S: M:inimb:e'-l:!.;ima.ge_h}r agvﬁi.di_ng
excavation during hot, dry weather;
keeping the plants well watered

before and after diggring; and covering

exposed roots with sodl, mulch, or -
damp hurlap as 500n as possible:

PAVEMENT

‘Gidewalks and driveways lumttd :

t00 close to a tree endanger its health
and may threaten pavement stability.
Factors such as frost heaving, poor
drainage, and pavement faws give

| roots an opportunity ko expand, gaina

foothold, and cause damage.
'~ Homeowniers are faced with costly
¢ repair Bills and potential lability for

' the hazardous situation that develops. :

Thiese problems can be avoided i

you consider the spatial needs of atree -

vand its Toob system when designing
the layout of new sidewalks and
Cdriveways, Just how mech space is
required depends upon a tree's
sensitivity toe root cutting and its

future size (Table 1). 1t's best 4o locate

. sidewalks and drivewaysoutside the
anticipated PRZ. Ata minimum,
walkways should be at least three feet
from the'trunk of a tree; driveways

_may cover up o half the distance from

the tree’s PRI to its frunk, as long as

- no excavation ocours. Mo tree should
be boxed into an area less than eight
feet by eight feet by three feet; with

* larger trees receiving at least 300 cubic
feet of roat/soil volame, o

You can minimize disruption by
using alternatives to conventional’
paving materials. Insome communi- .
ties, brick or flagstone walkways on
sand foundations can be substituted
for concrete (Figure 10). These materi-
als protect soil pH and allow water .
and oxygen penetration; Preserve
natural contouring by spanning
uneven areas with wooden walkirays
elevated on posts.: Elevated decks are
excellent alternatives to concrete . ©
porches, Where additional pavement
sirength is needed (e.g, driveways),
concrete requires less excavation than
asphalt, Ask vour builder about
raised pawment technigquies near
-m]u::blf: trees,

chips/gravel .

Figure 10. Paving materiolssuch as brick

or flagstone over sand will produce fess
disrepntion bhan powred conicrate Lo the

= noaets of 0 nearby - tree.

Flgure T1. A "h'rrnr“rm'rp -:mbsmﬂm
smaath the imeven durfoce cﬁtnedhy

roat dumege to pmferr:-er_]!

There are several techniques for
repairing pavement that has been
damaged by protruding roots. For
trees that are highly sensitive to root
disturbance, consider creating a
concrete or asphalt “mini-ramp” to

o smnath the uneven surface bebveen

twa sidewalk sections (Figure 110,
Local crdinances governing liability
should be consulted prior to using this
technique. Relocate wallways with. -
broken concrete slabs a few feet
farther from the tree, For trees that
can telerate root disturbance, a.
vertical underground barrier may
redirect root expansion away from.

- pavement {F1gun!- 1)

. All tree species are capable of
causing root damage to sidewalks,
foundations, or pipes, Species notori- |
ous for damage-causing roots are
noted mTab]e 1:

re 12, A verticol Barrier

sndergrotind
mﬁ help keep Lree ronts F.n:rmdﬂrmgmg
concrete o l:h-:e:-rgrnw R



- ‘:’ﬁ Symptﬂms af
Cnnstruc tmn
Damage

E-nnsp-lmcnus E}"n‘lpl‘ﬂh‘lﬁ nf v:-n-n

: mmc’crcrndamagema}rtake;,rearsm

~ appear. Tree decline from soil com-
padmn,. far instance, may tilkl:rthrl:-&t-l:r
©SEVEN yrzamtﬁnppmrmnbvmus, Fg:
- symiptoms of distress. Because of this.

~ delay, landowners often attribute tree J- ‘

lnsses to other causes. Carefully.

« -manitor affected plants and keep

- written mmrdsmfm]p:mu l.'em.ga:uﬁe
- the less visible signis of tree stress.
Rmemher, the most serfous damnge
 remains hidden in the root system.

F.'gl:lreﬁ" Mﬂﬁykms}wfmaf L s

; :ms;mctkmh'mgf

ey

wntédmmniwdlmvmanq

drﬁu-pm&brﬂn&ﬁuﬁuﬂ]lj‘ﬂrﬁ!hﬁﬁ:ﬂ -. it

mgmnfmnstmchundamage In e

- deciduous plants these symptoms

. may be followed by early fall u:nlu:rnng

- and premarureleafdmp. Damaged

. conifers will drop excessive amedrnits

afwmar needles In s-.:bmqiwni }rea!:s

you may notice yellowed or d.warfﬂd 2

havﬁ, sparse I-e-nt'_ mver, wd:-ead
Gther im.‘llir.'alm mlgh’t mdude ;

ﬂnwerhig out of season, excessive |

-_ sucker formation on the tmnE"- EPlgurE i

© 13), or abnormally large ; amonnts of .

 seed. These rﬁpﬂrm are defense

um::hnrusrns for em-.um;g sp&nﬁ o

__FlgweMWyw

. e
- ey .
 permnETEE

e

o wirather-related stress. Examilrie the

*annual shoot and branchigrowth
(Figure 14). Healthy trees generally -~

- will grow at least two to six inches at

the enids of the branches each year. -

" Photographs and records of the tree

to construction alsoe can .'help

3 ___ .I Iﬁw SIWIhPWHEHE‘. o

I you pirchased your home |
owing construcHorn, you can -

“.identify deep fills around large hwi _

by Iqt:-hng fior buattress flares at the i

- base of the trunk (Figure 15). Most *
- COMMON ﬁhade trees in Minnesota -

. “have. but‘treﬁa flares, and their absmr.u

v Ci usu;aJl].r Jnd,ln:'aieﬁ that ﬂ'LEtrﬂES'I:ras:.

=i

Hh': !ﬁe :ﬂm!a'nce
* B tweee blad soale scars on tveigs. The
~twigs of heolthy trees wuﬂyywmﬁ

mmmﬁeﬂm&wm j.-'w

L s-u:-.-hralmd. mmnm-lf mdl.-l:?re ﬂlat

l;lmplmt i ﬂwﬂamng Extmme

I];'I..ﬂd-dll'lt}:!'l Eon, ﬂhs.en'mg a l-rees
oo, nwm!'-:nr its afnru.;sl

- appeara
< growth. ﬁshghtlydanmged‘plsnl

- will grow moreslowly and beless

__ res:sf.mt tuunw:lﬁ n:liaeases.- arﬁi

has bean covened. ftmaj. bel-i‘elphi tﬂ
. examine the condition of trees on.

~ other sites w'here }"'l:ll.ll‘ hulh:l:er l'-a:s

wm‘l-:ed

: Innmnyt:as&.s}fﬂu wnuldbemse _
'--' to have a tree-care. -,tp-er:mlisrlwk for -

ear]v Eymptunﬁqf tree stress. Dollars

m'l.résted in consultations with prufﬁ-f.- :

: -'mmlﬁbﬁfm%dmmgebemm&

a'.

- obvics ma b&f&ﬁﬂdmmuﬂmb!e
s&ﬁngb Ial:t:-r o, :

! .-E- .
o i

L ey
i L
El \. i _.-I 1oy

nrgm 15, mmm w;l':etherfhe

~grade has been’ r:hm’g&darmﬂrmes

mammmmmw s ';

- presence of buttress flares at the
base of the t.l'-f.ﬁ':’

-.-'
- S




Ti*eatment nf
Damﬂged
-Plants

When a tree i in}u;'ad'b}'mn-

-struction activities, energ}y e
resources normally used for growth

_must be redirected towards the
process of wound closure and
-regrowth. During this critical period
plants are particularly vulrierable to
additional stress, especially insects, -
diseases, and severe weather. You can
minimize these pmblemsby qmn:k]y
tr-eahng the dsu:nage =

WATER

‘Caonstruction achmhes :}Ean all:}r
the amounts of water received by
trees. Thoroughly water plants before
- and immediately after they receive .
_any kind of direct damage (e.g.,
severed roots), Continue periodic -
© watering {four to five imes per .
summer) throughout the next growing
season. Be careful not to overwater
your trees. A one-inch depth of water
applicd throughout the PRZ is a good
rule of thumb, A tin can or glass jar. |
can be used to measuire the amount of

witer applied if an overhead irrigation

systemn is used. Concentrate most of

the water on undamaged 5:Ect||:?115 uf

the oot system. :
Two to three inches u::f::nuln:h

{wood chips or bark) s_pr-c-:ud OVER a5

much of the root system as practical

* ‘will help the free retain water and:

- stimulate root regeneration. Living

ground covers aver the rok system

will kave a similar effect, and may be :

 mmcre aesthetic. - Apply these tech-
' niqun;s to any deciduous tree exhibit-
- ing wilted leaves or any coniferous
tree dropping excessive amounks of

 needles from the inner branches. - .

Drrainage systems and grade
changEes may calse some trees bo

- meveive loo much water. Species differ

i theamount of walker they can

~ tolerate (Table 1). Intolerant plants. -
Figure 17. nw:ewfmmmnzm :

will exhibit twig and branch death. -
Don't wait for these symptoms to. |
appear. If you suspect your plant is

i lI'EE—l:'EIl'C'E

- the pmb-imn Treatment differs by tres
species and by the amount of time the
~wiaber remains on oF c:Inﬂse tuthe
surface, For some species, a retaining

B=

§  torestore the mgmal grade, at least

within the FRZ.- =
Approach this grade restoration

- carcfully. Determine how puch fill

has been added h}rmr,-hng depths at

i - several different peints within the -

-ngu;: 15. E-e-a‘nr-e_:l-wrmwe J"n'n"ﬂ'm has

added around trees, take vertical

samples to deia’mhehnw de'e'ﬁ you need
to go.

r-mcmng'tnu much w-:Lt'Er,. contact. a
inlist f::-ran evaluation of

wall or culvert may be nesded to

i md:r-e:tthcﬂnw-niwater A ;
- diameter holes in the soil o a dﬂplh of
- twelve to eighteen inches. Begin three
- feet from the tree trunk and continue

EXCA I.M TION OF BA'CH-
FILLED TREES

: [f:.rl:ru or your lr&ercaréspmnhsr :

has determined that excesaive soil

* additions have been made around
valuable trees, efforts should be made

& inchos deep will help alleviate roat
 domoge coused by compaction.

PRZ (Figure,16). 1 the depth is great
(more than 12 inches), you may

- remriove most of the backfill with -
e mchanical equipment. Once you arc
- within 100 12 inches of the original

grade, complete the fill excavation

* carefully with shovels and rakes.
2], - Make certain no soil is piled up

B _agamstﬂ'letreehunk and aerify the
spil weithin the PRZ to mmp]el:e the :

tion. Tf the treeis a].re.ad}r

; e:-:hlh-iling advanced symptoms of
" decling, however, restoration fo -

original grade will probably be

. fruitless, In this case, remove the tree
~and plant a new one. .

AERA 'I"l'ﬂﬂ
- Soil mmpam:m arpund a tree’s -

roots may cause leat wilt, early fall

r:u!tmng. top dieback, and slow
growth. Reduce compaction by
carefully drﬂ]mg a series of two-inch

drilling at two-foot intervals in .
COnoENiTic rings around the trec out b
the PEZ (Figure 17). Fa,:-h hala nm}rhe
refilled with sand, peat moss, or




FJ'% .Tﬂ. Prune branches ot the

mulch. A Iree-care specialist may.
recommend other alternatives, incled-
ing soil injections 'of air or pressurized
waber, to improve soil aeration. . ¢

FERTILIZER

Injured trees may need additional
nutrients to replace damaged root
systems. Fertilizers containing
phespharous and nitrogen can help
stressed plants recover since thase
martrlents promote root and plant
growth: Avoid excessive nitrogen;
increased stem and foliage growth can
cause stress, especially during hot, dry
wieather or if the tree has been stressed
due o construction ackivities, Because
of this problem, many experts recom-
mend wailing bwo years after damage
has ocourred before fertilizing the
brees. S“pe::i:fic guidelines for selecting
amd aR]J-]!.r"Lug fertilizer are described
i Tree Ferfilization (Minmesota
Extension Service publication
AG-FO-2421).

i
PRUNING AND WOUND
REPAIR
Carcful pruning and wonind
repait are important treatments for
damaged trees. Prune broken or dead
branches cleanly at the branch collar

(Figure 18). To test whether a branch
is dead, bend several twigs. Twigs on
live branches tend to be pliable, while
twigs on dead branches tend to break.
Buds also can be used to evaluate
Branchcondition. Live buds appear
full and normal in color while dead
anes appear shriveled or dry.

Pruning is commaonly récom-
mended for large trees that have
suffered root damage. Opinions differ
over the merits of this practice. ©
Assuming that the tree has adeguate
wator and iz not in severe decline,
some experts believe that retaining
maximum Jeaf cover is important for

ook regendration and only dead limbs

should be removed. Others argue that
pruning sclected live limbs is neces-
sary to comprensate for lost roots.
Generally, it is best to follow the
recomméndation of your ree-care
spieialist.

When properly done in modera-
tion by a skilled professional, prining

may reduce wind resistance and limb -

failure and improve tree health and
appearance. Except in extreme cases
{e.g., overhead powerlines), DO MNOT
let anyone cut off all of the tep
branches to the same height (“top-

ping”).

o The treatrment of trunk wounds
depends on the extent of damage. - 1F

 the bark has been completely remaonied

arcund the entire trunk;, the fnee will
not survive and should be removed. '1E
anly a patch of bark has been removed
leaving a few splinters, use a sharp
knifie bo claanly cut off the loose bark,
i a place on the skem where it s
firmly attachad. DO MOT make the
wound any' larper than necessary.

You do not need to use pruning
paint or dressing bo cover exposed
wounds or pruned limbs. Except for
5pe4:iai cases inwvolving disease control;
these products do little more than
IMProve appearanse,

OAK WILT

Cak wilt is a bethal fungal disease
normally spread through root grafts
betwieen adjoining oak trees. The
diseage also may be spread overland
by picnic beetles. In Minnesota,

" oonstruction activities that injpare _'

roots, break branches, or otherwise
apen a wound on an oak between May

“1 and July' 1 provide the beetles easy

access ko transmit the fungus. (Some
studies have found the occurrence of
oak wiltta be four Himes more likely
within 160 feet of & construction site.)
Immediately cover all open wounds
wikh any labex paint during this
period. I you suspect oak wilt,
contact your city forester or private
trae-care specialist. If you have oaks
on your site, obtain & copy of (el Wit

i Aimnesofa (Minnesota Extension

Service publication MR-MI-2174) for
additional information on identifying
the disease and protecting your trees.

OTHER INSECT AND DISEASE
PROBLEMS

Imsects are attracted by distinctive
chemicals that are released by plants
recovering from injuries. Examples of

* insect pests that can sense'a tree under

stress include the pine bark beetle,
brone birgh borer, two-lined chestnut
borer, picnic bectle (transports oak
wilt funges) and some scale insects.
Thesa insects can kill a plant by their
feeding or boring or by fransmitting
disease. ;



F-'guﬂ: 19, Trees mehemenswmm:k,
disease, or damage may pose @ theeat 1o
. property ond people. A tree-care

specllist shoud evaluate and r.fﬂi'-l:a.’ﬂ-!'ﬂijl-f

rermwm:'hrm

S ‘-mam[hmrw..

, lemm,mm diseases mult:pl:,-
in plants experiencing stress. Verticil-
Tinn wilt, ash yellows, and Armillaria -
~ mellea aree:tampl&sc-fdis&amth&t
- attack weakened trees. -

E‘c-ntmuailj.r maonitor the health -::-E
YOur trees, E'SPEE‘[EH}I' thipse near -

consirdction activities, funrlsect‘ and
 disease problems. Proper rlEarment, :

including corrective pruning, water-
ing, and pasticide or fungicide appli-
cations, can restore free health.
Contact your county extension agent
*or Jocal forester for additional infor-
mation nna-pa:‘ll‘i; lree pﬁis :

TREE HEMIII VAL :
Even the best P-rc-mcm:-n plans o

canriot guamm-w plant survival. |

“ Dreath may oocur shortly after oM.

 struction or years later. Look for trees
mthvﬂ].rfewleavﬁandman}'du&ad i

-, ArE pul‘énhally hazardous {Flgure 19).

l-n;ml-. cracks, cr mtm:;.re tupdte]:lack

They should E;& cvaluated by a -
‘troc-cane ialist or be mm::me:d
- Dead trees are &mll&nt for wildlife,

bt dangerous to. peu:rpie and build-

ings. Large trees should be carefully

removed by professionals so as not ko

damage the remaining plants..
Tree loss can have a dramatic

. impact on site appearance. I-'mmpd'
-replacement will minimize your grief.

Remember, the tree you plant is your
. M_ -:- el E ......_. P l.. . :

g -
e

branches. If the tree does not loaf out _' i

the following year it is dead. Large
 trees that lean or exhibit rot, deep

: ]we

: .-'é- g Conclusion -

s nﬂt.éli.-.-a}rs sy to save trees
. d.unng construction, but your efforts
are worth the trouble. Healthy, :

_well-placed trees can increase prop-

erty values by O to 27 percent. Protect- -

. ing tree health on a construction site is
. amatter ::E recﬂgmzang the potential = -

~impacts. A-:Ivanm planning and. -
simple $h_p5‘l:cl minimize damage -
often can prevent future problems.
Many trees have a tremendous i
cApacity 1o survive disturbance, but in
an urban setling we continually test -
thern. Take the time to protect and
monitor the health of your investment.

* Your home and our communities will -

‘be healthier, more altractive places to

L
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